Abstract. Direct homing refers to the behaviour whereby an ant with food runs in an almost straight line to the nest. We determined whether non-polarized light acts as a directional cue in the direct homing behaviour of the grass ant, Tetramorium caespitum. We carried out tests (1) under a blue sky or in total overcast conditions in the field, and (2) with a view of the sun or with a non-polarized light within a box in the laboratory. The ants' paths were recorded, and then analysed by means of circular and linear statistics. Ant workers with food were able to home directly under a blue sky, under totally overcast skies, and even under non-polarized lighting. In a fifth test we displaced the ants at the beginning of the homing trip; they returned to the presumed nest location along a path that ran parallel to the true homing vector, as if they had not been displaced. The results suggest that the ants home by dead reckoning, that is, they can measure directional changes and distances travelled during the outward trip, and integrate them into a mean home vector for direct homing depending on an external light-based reference system, that is, either the polarized skylight pattern or non-polarized lighting.
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Homing is an important aspect of animal behaviour, especially for central place foragers, such as eusocial hymenopterans (e.g. ants). An outwardbound worker searches tortuously until she encounters food. As soon as she has obtained food, she takes a direct route, the 'bee-line', back to the nest over novel terrain. In darkness, however, ants run erratically with no preferred direction (see below). At least two questions emerge on the mechanism underlying the 'shortcut' homing behaviour. First, if the mechanism involved needs a compass, which orientation compass do the ants use in direct homing? Second, which strategy, either piloting or path integration, do the ants apply in such homing?
Orientation among ants has been investigated extensively (for reviews see Dumpert 1978; Hö lldobler & Wilson 1990; Wehner 1992; Wehner et al. 1996) . Ants are able to orient themselves visually, by landmarks or light sources such as the sun or the moon. In his famous 'mirror' experiment, Santschi (1911) discovered that Messor barbarus use the angle subtended by the sun and the nest to guide their return home, while nocturnally foraging ants use a moon compass (Santschi 1923; Jander 1957 ; for reviews see Wehner & Rossel 1985; Rossel & Wehner 1986; Rossel 1989; Wehner 1989a, b) . Ants can also orient themselves by the pattern of polarized light (e.g. Lasius niger: von Frisch 1950; Myrmica: Vowles 1950 , 1954 Formica rufa, Tetramorium caespitum and Tapinima erraticum: Jander 1957) . Wehner et al. showed that desert ants, Cataglyphis, follow amazingly straight homeward courses which lead them across a featureless plain (Wehner 1981a (Wehner , 1982 (Wehner , 1992 Wehner & Wehner 1986; Mü ller & Wehner 1988 , 1994 Wehner et al. 1996) . This kind of short-cut navigation implies that the ant returning home cannot rely on local cues such as pheromonal signposts or nearby visual landmarks; rather it must perform some kind of dead reckoning, or path integration, depending on internal or global external (e.g. celestial) reference systems. In Cataglyphis, this reference system is
